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Y rojibHHa M3 6acceHHOB peK C. Jlhuna m rienopa HaiineHa nurMeHTHan MejiaHOMa, ee 
3nHTejiMonoao6HbiM BapuaHT. ycTaHOBJieHO, hto HaMOojibmeH qacTora BCTpeqaeMOCTH m 
M aKCHMajibHbix pa3MepoB onyxojiH y rojibHHa ziocTMraioT b KOHije miohh—b nepBOM nojio- 
BMHe miojih. OnyxojiH qepHoro UBeia o6pa3yiOT MeTacTa3bi, cepbie — oxaejieHbi ot npnjie- 
xamMX TKaHeft KancyjiOM. M 3 co,nep>KMMoro onyxojieH BbiflejieH rpn6 Fusarium solani 
(Mart.) App. et Wr. Hame apyrnx onyxojmMH nopaaceH rojibHH KOHija nepBoro—Ha^ajia 
BToporo ro^a xm3hm. HanGo-riee nopaaceHHbiM H0B006pa30BaHMHMM OKa3ajica rojibHH M3 
HM30BHM p. UlaMTaHOBKM B paMOHe KOpflOHa, TRC HaXOflHTCfl CTOHHKa MOTOpHbIX JIOflOK M 
b m3o6mjimm npoM3pacTaeT xboiu Equisetum limosum L. 


rioKa3aTejieM 6;iacTOMoreHHoro 3arpH3HeHMH rH£poc(f)epbi MOxeT cjiy>KHTb 
perncTpauMH h aHajiM3 onyxojieH y bojxhbix xnBOTHbix (XyztojieH, 1976; 1999; 
EoroBCKHH, 1997; OrapoBOHTOB, 1997). HanSojibiiiyio MHC^opMaunio npn 3tom 
^aeT 3nH300TOJiorMMecKoe H3yHeHne onyxojieBoro c|)OHa y rH,apo6HOHTOB (Hjib- 
hmukmh h ,ztp., 1994). BbicoKan nacTOTa boshukhobchhh onyxojieH, b nacTHOCTH, 
y pbi6 no3BOjineT paccMaipMBaTb nocjiejtHHX KaK yjtoSHbie h a/teKBambie 6hojio- 
TMMeCKHe MH^MKaTOpbl 3arpH3H0HMH TM^pOCC^epbl OnyXOJiepOJtHblMH COe/tMHeHM- 
hmh (IlonoBa, 2000). 3to onpaBjtaHO eme m TeM, hto pbi6a, cocTaBjiniomaH 3Ha- 
MMTejibHyio nacTb nniiteBoro pauHOHa nejiOBeKa, MOxeT HaKaiuiHBaTb Kamjepo- 
reHHbie coejtHHeHHH, noBbiuian TeM caMbiM phck 3a6o;ieBaHHH onyxojmMH b 
MejiOBeMecKOH nonyjiHUHH (Xyjtojien, EoroBCKHH, 1982). TecT-o6T>eKTOM b no- 
.ZtoOHblX MCCJiejtOBaHHHX BBHJty MHOrOHHCJieHHOCTM, npOCTOTbl OTJIOBa H AOCTa- 
TOMHOH MyBCTBMTeJIbHOCTM K paCTBOpeHHbIM B BOJXQ HyxepOJtHbIM npHMeCHM, MO- 

aceT cjiyxMTb rojibMH (JIyKT>HHeHKo, 1967; EeiiM, IlyTHHueBa, 1982). 

Uejib pa6o™ — onncaHMe m onpejtejieHHe nacTOTbi BCTpenaeMOCTH onyxojien 
y rojibHHa M3 6acceHHOB peK rienopa m C. ^BMHa. 
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MATEPHAJI H METOAMKA 


Pbi 6 y Ha Ha/iMHHe onyxoaen npoBepaan H3 6 accenHa BepxHero tcmchhh 
p. rienopbi, 3anoBeflHoro ynacTKa 6 accenHa p. Hjimh, BepxHero TeneHna p. Bbi- 
nerabi, pex HoBbio, UbipHoc, KbiaTbiMbio — itphtokob cpeaHero TeneHna p. Bbi- 
nerflbi (pwc. 1 ). 

Han 6 oaee noaBepxeHbi aHTponoreHHOMy B03aencTBnio pexn HoBbio, ,D,bip- 
HOC H KbIJITbIMbK). fljIHHa p. HoBbK) — 60 KM, p. KbUITblMblO — 36, p. ,D,bip- 
hoc — 14.4; uiHpHHa pycaa 2—10 m; cpeaHaa rjiy 6 HHa 0.5—1.0 m, Ha miecax ao 
3 m, Ha nepexaTax ao 0.15 m. Pycaa nepBbix aByx pex 3axaaMaeHbi 6 biTOBbiM h 
CT pOHTeabHbIM MyCOpOM. BoabI peK XapaKTCpH 3 VK)TCa HH3KOH KHCaOTHOCTblO, 
BblCOKOii UBeTHOCTbK), nOBblUieHHblM COaepXBHneM OpraHHHCCKHX BemeCTB H 
xceae3a, HH3Koro — (Jyropa. 

B Boae pex HoBbio h flbipHOC noBbiuieHo coaepxaHne NH 4 , NO 3 , NO 2 h op- 
raHHKH, 3nH3oaHHecKH — Pb h Zn, (J)eHoaoB, Hetj)TenpoayKTOB (Ta6a. 1). ll,BeT- 
HOCTb Boabi b peKax aocTnraeT 57—80 rpaa. CoaepxaHne NH 4 b Boae srax 
pex oco6eHHo b Mae—HK)He noBbiniaeica ao 1.9—2.7 Mr/a (IlaHioKOB h ap., 
1999; Jlannuxan, 2002), 3a(J)HKCHpoBaHbi MHKpoopraHH3Mbi Tn<J)0-napaTn(|)03- 
hoh rpynnw h KninenHaa naaonxa (IlaHioKOB h ap., 1999; MoaoaKHHa, 2002). 
TaKHM o6pa30M, Boaa peK HoBbio h /Ibipnoc moxct 6 biTb oxapaKTepH30BaHa KaK 
rpa3Haa h oneHb rpa 3 Haa (ryceBa h ap., 1999). B OTannne ot sthx pex KbiaTbi- 
MbK) HcnbiTbiBaeT MeHbiuyio aHTponoreHHyio Harpy3Ky. 

OcTaabHbie peKH npoTeKaioT no TeppnTopnn nenopo-MabincKoro rocyaapcT- 
BeHHoro npnpoaHoro 6noc<J)epHoro 3anoBeaHHKa h Komh pecny6aHKaHCKHX 3a- 
Ka3HHKOB (Ta6a. 1). 

TojibKHa oTaaBanBaan MaabKOBbiM HeBoaoM, canKOM h aoByniKaMH, a 3aTeM 
npoH3BoaHa h noacneT pbi 6 , nopaxeHHbix onyxoaaMn. B paae caynaeB noacneT 
nopaxeHHbix onyxoaaMn oco 6 en npoBoanaH BH3yaabHO. B stom cnynae cnnTaan 
pbi 6 , nponabiBinnx nepe3 onpeaeaeHHbin MeaKOBoaHbin ynacTOK BoaoeMa ao no- 
BBaeHHH nepBOH nopaxeHHoii oco 6 h. Taxon noacneT npon3Boanan b Tpex h 60 - 
aee noBTopHocrax. 

Y nopaxeHHbix oco6en roabaHa OTMenaan nncao onyxoaen, nx aoKaan3aunio. 
Onyxoan n3Mepaan n B3BeuinBaan. Bcero npoaHaan3npoBaHO 308 onyxoaen. 

OnpeaeaeHne B03pacTa pbi 6 npoBeaeHO no neuiye n OToamaM (FIpaBanH, 1966). 

flaa rncToaornnecKoro nccaeaoBaHna H0B006pa30BaHnn n3roTaBanBaan cpe- 
3bi ToamnHon 0.5 mkm n MeHee. IIpenapaTbi OKpauinBaan reMaT0KcnanH-303n- 
hom (no Kapannn), a3yp-303nH0M, npnMeHaan peaKnnio no o6pa30BaHnio 6ep- 
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Phc. 1. KapTa-cxeMa pafiona c6opa MaTcpn;ua. 

Fig. 1. The scheme — map of the investigated regions (areas). 



Ta6;iHua 1 


rioKa3aTe;iH KanecTBa BOflbi 6acceHHOB peK fleHopa h Bbmer^a no aaHHbiM pa3Hbix aBTopoB 
(3BepeBa, 1969, B;iacoBa, 1988; JlannuKaa, 2002; XoxjiOBa, CieHHHa, 2004) 

Table 1. Water quality indeces of Pechora and Vychegda river basins according to data of the different authors 
(Zvereva. 1969; Vlasova, 1988; Lapitskaya, 2002; Hohlova, Stenina, 2004) 




EacceMH 

BepxHero TeneHHH p. fleHopa 

_ 



EacceMH p 

. Bbmeraa 


noKa3aTejiH 

P. Eojibuian 

riopO)KHflfl 

P. fleHopa 
b pawoHe 
«KeapoBOM 

HMbI» 

P. rienopa 
b pawoHe 
yCTbH 

p. TapeBKa 

P. LLIaMTaHOB- 

Ka 

P. Kea- 
poBKa 

_ 

EacceMH 
p. RribiH 

P. Bbmema b 
paMOHe c. rio- 
M03flHH0 

P. Kbl/ITblMblO 

P. /JbipHOC 

P. 40BbK> 

pH 

7.2 


7.9 

7.7 

7.65 

7.8—8.4 

7.9—8.1 

7.9 

7.9 

8.0 

UBeTHOCTb, rpaa 

11 

— 

8 

— 

19 

4-16 

10-216 

— 

72-80 

57-80 

nepMaHraHaTHaa 

5.50 

5.9 

19.3 

4.78-6.38 

4.78 

- 

3.6-30 

- 

13 

13.4 

OKHCJlfleMOCTb 











BwxpoMaTHafl 

6-10 

- 

44.0 

— 

13.5 

25.7 

- 

37.7-41.3 

28-70 

31.75 

OKHCJIHeMOCTb 











Fe, Mr/^M 3 

0.19 

0.15 

0.31 

0.10 

0.15 

0.25 

0.03-9.3 

1.2 

0.6—4.0 

1.72 

N0 3 , Mr/^M 3 

0.003 

— 

0.001 

— 

— 

— 

— 

— 

0.19 

1.77 

NH 4 , Mr/^M 3 

0.37 

0.25 

0.48 

0.22 

0.2 

0.26 

0.02-1.5 

0.2 

1.9—2.7 

0.33 

P MHH, Mr/^M 3 

0.004 

— 

0.04 

0.012 

0.015 

0.03 

0.011-0.076 

— 

— 

— 

Mn, MKr/^M 3 

7.6 


8.7 

— 


— 

— 

0.2 

— 

0.244 

Zn, MKr/aM 3 

26.0 


24.0 


0.14 

0.03 

0.011-0.16 

— 

0.007-0.04 

0.016 

Pb, MKr/^M 3 

1.1 

— 

0.8 

— 

— 

— 

— 

— 

— 

0.016 

Cd, MKr/^M 3 

0.003 


0.2 

— 

— 

— 

— 

— 

— 

<0.001 

Cu, MKr/^M 3 

2.8 


2.6 

— 

0.02-0.08 

0.005 

0.01 

— 

— 

0.003 

Ni, MKr/^M 

4.7 

4.7 

4.7 

— 

_ 

_ 


— 

— 

— 

MHHepa^H3anMfl, 

35.6 

32.8 

35.6 

— 

— 

— 

30-400 

50-200 

— 

249.35 

Mr/flM 3 











OeHOjibi Mr/^M 3 

— 

— 

0.001-0.02 

0.03 

0.05 

0.006 

0.001-0.012 

0.008 

0.4—0.6 

0.0014 

He^Tenpo^yKTbi 

— 

— 

— 

— 

0.76 

0.1 

0.04-0.15 

— 

0.1-0.28 

0.043 

CnAB 

— 

— 

— 

— 


— 

_ 

0.04 

0.09 

0.038 


npuMenaHHe. «—» — oTcyrcTBue aaHHbix. 




JIHHCKOH Jia3ypH H TypH6yjieBOH CHHH ZUlfl BbIHBJieHHH TeMOCH^epHHa H peaKUHIO 

CBH3biBaHHH hohob Fe 2+ Ha MejiaHHH (JIhjuih, 1969). R jih BbiHBJieHHH th(J)ob rpH- 

60B cpe3bl OKpaiUHBaJlH MeTHJieHOBbIM CHHHM. 

MHKo6HOTy onyxojiew Hccjie^OBajiH y rojibHHa H3 p. HoBbio y r. CbiKTbiBKapa 
b MHKpopawoHe BepxHHH Hob h H3 peK Ke,apoBKH h TapeBKH (npHTOKH BepxHero Te- 
neHHH p. IleHopbi). O^HOBpeMeHHO SpajiH npo6bi bojxbi £jih (J)OHOBoro mhkojioth- 
necKoro aHajiH3a. 06pa6oTKy npo6 npoBO^HJin b tot xce #eHb. riopaxceHHbix ony- 
xojihmh pbi6 ocMaTpHBajin nojx MHKpocKonoM MBC-2 npH yBejiHHeHHH 14 x 7. 
OTMenajiH Hajinnne Ha Tene rojiMma onyxojieH h mhko30b. y^a^eHHe onyxojiew 
y pbi6 npoBe^eHO CTepHjibHO. Hx co^epxcHMoe BbiceBajiH Ha noBepxHOCTb arapH- 
30BaHHbix nHTaTejibHbix cpe# Hanexa, Ca6ypo c zipoxoKeBbiM OKCTpaKTOM, ithb- 
Hoe cycjio, KapTO(J)ejibHbiH arap. ^jih no^aBJieHHH pa3BHTHH 6aKTepHH b CTepH- 
jibHyio h oxjiaxcaeHHyio ,ao 45 °C nHTaTejibHyio cpe/iy acenTHHecKH £o6aBJifljm 
CTpenTOMHUHHa cyjib(J)aT h 6eH3HJineHHUHJuiHHa KajmeByio cojib H3 pacneTa 1 r 
aKTHBHoro BemecTBa h 1 000 000 EJl Ha Iji cpe^bi cootbctctbchho. 


PE3yJIbTATbI 

H3 HCCJie^OBaHHblX peK CaMbIMH 3arpH3HeHHbIMH HBJIHIOTCfl peKH flbipHOC, 
HoBbio h KbuiTbiMbio. OaHaico b nepBOH h TpeTbew peKax rojibHH c HOBoo6pa3o- 
BaHHHMH He oOHapyxceH. B p. HoBbio nacTOTa BCTpenaeMocTH pbi6 c onyxojiHMH 
He npeBbiuiaeT 3.0 %, b BepxoBbax p. BbiHer/ibi — 1.0 %, b OaccewHe p. Hjimh — 
3.5 %. HaH6ojibiiiaH aojia nopaxceHHbix HOBoo6pa30BaHHHMH pbi6 oTMeneHa b 
S acceftHe BepxHero tqhqhim p. nenopbi, oco6eHHO b hhxchcm TeneHHH p. Ulan- 
TaHOBKH (Ta6ii. 2). 3^ecb y KopaoHa opraHH30BaHa cTOHHKa motophmx jto^ok h b 
h3o6hjihh npoH3pacTaeT XBom peHHOH Equisetum limosum L. 

OObiHHo onyxojiHMH nopaxceH rojibHH KOHua nepBoro—Hanajia BToporo tojxob 
XCH3HH. Oh Mejibne h HMeeT MeHbinyio Maccy Tejia no cpaBHeHHio c 0£H0B03pa- 
CTHbiMH 3K3eMnjiHpaMH 6e3 onyxojieH (^opobckhx h £p., 2005). Ha omovi pbi6e 

Ta6;iHua 2 

BcTpenaeMOCTb onyxojieH y rojibHHa H3 SacceimoB peK Bbinerjia h IleHOpa 


Table 2. Tumour occurence of minnow from basins of the Vychegda River and Pechora River 


BoaoeMbi 

JXara oTjioBa 
pbi6bi 

Bo3pacT 

pbi6bi 

Hhcjio 
pbi6 c ony- 

XOJIflMH 

Hhcjio 
onyxojieft 
y pbi6bi 

flojiH nopa- 
>KeHHbIX 

onyxojiHMH 
pbl6, % 

Hhcjio 

Hccjiejio- 

BaHHblX 

pbi6 


BaccenH p. Bbmerjia 




P. Bbiner^a (BepxHee 

27—29.07.2005 

1+-3+ 

0 

0 

0 

920 

TeneHHe) 

28.08.2004 

1 + 

2 

1 

0.67 

298 


28.08.2004 

0+-2+ 

2 

1 

0.34 

595 

P. HoBbio (cpejmee 

4.06.2005 

1 + 

1 

1 

0.83 

120 

TeneHMe) 

11.07.2004 

1 + 

5 

1-2 

2.5 

200 


29.09.2004 

1 + 

1 

1 

2.9 

35 


10.10.2004 

1 + 

2 

1 

2.9 

68 


1996-2001 

1—3+ 

0 

0 

0 

615 

P. KbIJITblMblO 

1997-1999 

1—3+ 

0 

0 

0 

166 

P. (UbipHOC 

1998-1999 

1—2+ 

0 

0 

0 

31 


2004-2005 

1—2+ 

0 

0 

0 

215 
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Ta6jiHua 2 (npodoAotcenue) 


BoaoeMbi 

,Z)aTa ouioBa 

pbi6bi 

Bo3pacT 

pbi6bi 

Mhcjio 
pbi6 c ony- 

XOJ1HMH 

Mhcjio 
onyxojieH 
y pbi6bi 

^ojih nopa- 
aceHHbix 

onyxojiHMM 
pbi6, % 

Mhcjio 

Hccjieao- 

B3HHbIX 

pbi6 


BacceMH BepxHero TeneHHH p. flenopa 


P. B. nopoaCHflfl 

28.06.2004 

0+-1- 

1 

1 

2.63 

38 

P. rienopa 

27.06.2006 

1 + 

1 

1 

0.20 

503 

Ke^poBaH HMa 

28.06.2004 

1—2- 

2 

1 

1.50 

133 

PaiioHe ycTbH 

20.06.2005 

0+ 

1 

1 

4.76 

21 

p. TapeBKa 

20.06.2005 

0+—1- 

2 

1 

3.92 

51 


29.06.2005 

0+ 

1 

1 

6.25 

16 


29.06.2005 

0+—1- 

20 

1-3 

3.50 

572 


02.07.2004 

0+ 

8 

1-2 

3.00 

267 


02.07.2004 

1—1+ 

15 

1-2 

o 

© 

7 2200 


29.07- 

05.08.2004 

1+-2+ 

23 

1-2 

0.02-1.4 

7 3300 


01.08.2003 

2+—3+ 

3 

1 

0.10 

7 3000 


04.08.2002 

2+—3+ 

5 

1-2 

0.15-0.2 

7 2960 


13.08.2003 

2+ 

25 

1-2 

0.02-3.0 

7 1800 


19.06.2006 

2+—3- 

1 

1 

0.38 
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P. UlaHTaHOBKa 

28.06.2006 

2+—3- 

3 

1 

3.5 

86 

ycTbe 

31.07.2002 

2+—3+ 

1 

1 

0.3—0.4 

7 330 

PaHOH Kop^oHa 

30.06.2005 

0+-1- 

17 

1-12 

7.0-10.0 

7 200 


12.07.2005 

0+ 

3 

1 

10.3 

29 


12.07.2005 

1 + 

21 

1-11 

36.8±6.5 

57 

10-M KM 

27.06.2005 

2+—3+ 

2 

1 

0.47 

421 

P. KeapoBKa 

13.07.2005 

0+ 

2 

1 

4.1 

49 


29.06.2006 

E 

1 + 

iaccewH p. 1 

2 

4jIbIH 

1 

1.0 

200 

P. UlexHM (ycTbe) 

07.08.2005 

2+ 

1 

1 

1 

0.1 

7 1000 

P. HjIblH (UlaHTbIM) 

08.08.2005 

2+ 

1 

1 

0.2 

7 500 

P. BaaacHra (hiochhh) 

10.08.2005 

? 

2 

1 

1.5 

7 135 

P. Ko^cHMbio (ycTbe) 

11.08.2005 

? 

1 

1 

0.2 

7 500 


17.08.2005 

? 

1 

1 

1.5 

7 70 

P. KoacHMbio (8 -m km) 

16.08.2005 

? 

4 

1 

3.0—3.5 

7 130 

P. KoacHMbio (40 -m km) 

13.08.2005 

? 

1 

1 

2.0 

7 50 


IlpHMeMaHHe. 7 — npoH3BeaeH noacweT pbi6, npouiezuiiHx wepe3 CTBopbi. 


BCTpenaeTCH ot 1 jxo 12 onyxojieH. B 6ojibuieM HHCJie y pbi6 ohm perMCTpnpyiOTCH 
B KOHUe MK3HH—Cepe^MHe MIOJIH (Ta6il. 2), B 3TO X<e BpCMfl OTMeqeHbl M HaH6o- 
jiee KpynHbie onyxojin (pnc. 2). 

HoBOo6pa30BaHMH HaHAeHbi y pbi6 Ha njiaBHMKax, rojiOBe, cnnHHOM h 
6pK)iiiHOM CTopoHax Tejia (pnc. 3). Ha rojiOBe onyxojiHMM name nopaxceHbi rjia3a, 
HejiiocTM m xca6epHbie KpbiuiKM. B cjiyqaax, xor^a Ha pbi6e 6o;iee o^hoh onyxo- 
JIH, AOHepHHe OHarM H0B006pa30BaHHH C)6bIHHO HaXO£HTCH Ha XBOCTOBOM H 
cnnHHOM njiaBHMKax. 
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Phc. 2. ^HHaMMKa MHHHMaJibHbix (nymcrnpHafl jihhhh) m MaKC hM ajibHbix pa3MepoB onyxojieft y ro- 

jibHHa. 

Flo och opziHHaT — pa3Mep onyxoJiH, mm; no och a6cuncc — uaiu. 

Fig. 2. The dynamics of the minimal (punctuated line) and maximal sizes of minnow tumours. 


noHTH 48.7 % onyxojieii ;iOKajiM3yeTCH Ha njiaBHHKax. Maine npyrnx nopaxa- 
eTCfl xboctoboh njiaBHMK (58.7 % cjiynaeB), pexe Bcex — 6piomHbie njiaBHMKH 
(3.3 %), hhcjio H0B006pa30BaHHH Ha rpyflHbix h cnwHHOM njiaBHHKax npwMepHO 
OHHH3KOBO (18.0 h 20.0 % cooTBeTCTBeHHo). Ha Tene HanneHO 30.5 % Bcex ony- 
xojieft. CymecTBeHHOH pa3Hniibi b HacroTe BCTpenaeMOCTM onyxonen Ha pa3Hbix 
nacTAX Tena ro.abHHa He 3aMeMeHO. Ha ronoBe OTMeneHO 20.8 % onyxojien ot 
MHCJ ia HaiifleHHbix. 

OnyxoJiH y rcmbHHa Moryr BbiCTynaTb Haa noBepxHOCTbio koxh Ha 8 mm. B 
6ojibiiiHHCTBe cjiynaeB ohm hmciot y3jiOByio, noJiyc<}>epH4ecKyio, rpH6oBHflHyio 
4>opMy MjiM (JiopMy nojiHna Ha iuhpokoh hoxkc. Kpaa hx HepoBHbie. HoBoo6pa- 
30 BaHMB, KaK npaBHjio, njioTHbie, noBepxHOCTb hx jiHiueHa Hemyw, ubct MeHaeT- 
ch ot CBeuio-ceporo no HHTeHCHBHO-MepHoro. jtoBOJibHO Macro onyxojiH nnr- 
MeHTHpoBaHbi HepaBHOMepHO, noaTOMy b npenejiax oahoto Taxoro o6pa30BaHHH 
MOXeT BCTpeMaTbCH HeCKOJlbKO UBeTOBbIX COMeTaHHH. 

npH oxpacKe reMaTOKCHjiHH—303HHOM Ha rHCTOJiorHHecKHX npenapaiax 
onpeaejifleTCfl onyxo/ieBaa TxaHb H3 3nHTejiHono,ao6Hbix loieTox nojuiroHajib- 
HO-OKpyrjlOH (JlOpMbI C yMepeHHO BbipaXeHHOH OKCHfJlHJlbHOH HHTOnna3MOH. 
KjieTKH 4—6 mkm, pacnojioxeHbi pbixno, <J>opMHpyioT cojiH^Hbie nojifl, Ha6jno- 
aaeMbie m b MenaHOMax nejiOBexa (rojib6epT, 1975), MecraMH anbBeojuipHbie h 
rHe3HHbie cTpyicrypbi. Hapany c hhmh b cocraBe onyxojien BCTpenaioTCfl xpyn- 
Hbie, no 14 mkm, MHoroanepHbie h ojiHoanepHbie KjieTKH (pwc. 4). KjieTKH nopa- 
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Phc. 3. JIoKajiH3aitHH onyxojieft y rojibHHa, 
Fig. 3. Minnow tumours localization. 






Pnc. 4. ruraHTCKaa icneTKa (A) w rpaHyjibi 6yporo nHrMeHTa (B) b TKaHH onyxojiH. 
Fig. 4. A giant cell (A) and concentrations of brown pigment granules (E). 


aceHHOH TKaHH B CBH3M C yKpyilHeHHeM wep HMeiOT H3MeHeHHbIH HAepHO-UHTO- 
njia3MaTHHecKHH HRuexc. Hx napa c HepoBHbiMM KornypaMH, name OKpyrJibie, 
peace JionacTHbie hjih 6o6oBHflHbie. Mhto 30B HeMHoro. TIo nepH<J)epHH kjictok 
pacnojioaceH nbijieBHUHbiH rmrMeHT, hto co3aaeT Tax Ha3biBaeMbiH «3<JxJ)eKT 
KOJibua», onHcaHHbiH b MejiaHOMax HejioBexa (rojib6epT, 1975). B crpyicrype ho- 
B006pa30BaHHH HMeeTCH 6ojibiuoe kojihhcctbo BHemieiowHoro, owaroBO-flHtJ)- 
4>y3Horo CKoruieHHH nHrMeHTa 6yporo UBeTa, Jieacamero b BHue hhtch h rpaHyji 
pa3JIHHHOft (fropMbl H BeJIHHHHbl (pHC. 5). 



Phc. 5. CiconjieHHJi BHeioieTOHHoro, o'iaroBO-iiMijKj>y3HO[o inuMcnra 6yporo UBcra b BH,ue rpaHyjr 
(A) H II 11 TCH (E) pa3JIHHHOH (JjOpMbl H BeJIHHHHbl. 

Fig. 5. Places of brown pigments (out of cell, diffused spots) of different granule (A) and fibre (thread) 

(E) forms and sizes. 
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Phc. 6. KpOBeHOCHbiM cocyn, pacnojioaceHHbm b onyxojieBOM TKaHH. 

Fig. 6. A blood vessel located in the tumour tissue. 

OnHCbiBaeMbie onyxojiH nepHoro UBeTa OTJiHMaeT HH(J)HJibTpHpyiomHM pocT b 
MblUieHHyK) TK3Hb BflOJIb BOJIOKOH H KpOBeHOCHbIX COCyflOB. H3peHKa OTMeHaKDT- 
ca iiHCTpo(jDH4ecKH-n3MeHeHHbie MejiKHe KOCTHbie 6ajiKH h pa3pyiuaeMbie ony- 
XOJieBblMH KJieTK3MH CTeHKH KpOBeHOCHbIX COCyflOB (pHC. 6). 

ripw OKpacKe cpe30B onyxojieft Ha reMOCHflepHH nojiyneHa OTpHitaiejibHaa 
peaKUHa, npn OKpacKe Ha MejiaHHH — nojioxcHTejibHaa (nHrMeHT OKpacHjica b 
TeMHO-3ejieHbifi ubct). 

nojiyneHHbie pe3yjibTaTbi no3BOjnuoT 3aioiiOMHTb, mto y rojibHHa HafttteHa 
nHrMeHTHaB MeJiaHOMa, ee 3nHTejiHonoao6Hbifi BapwaHT. HeKOTopbie H3 onyxo- 
Jieft npopocjiH b noiiKO)KHyio KnemaTKy h b npHJiexainne TKaHH, aKTHBHO MeTa- 
CTa3HpOBaJIH, MTO COOTBeTCTByeT 3aKJHOHHTeJIbHOH 5-H CTaflHH HHBa3HBHOTO poc- 
Ta no KjiapKy (Clark et al., 1969). 

H3 coiiepXHMoro onyxojiett BbmeJieHbi rpH6bi (flopOBCKHX h ap., 2006) Fusa- 
rium solani (Mart.) App. et Wr., othochiuhcch k oraejiy Deuteromycota, KJiaccy 
Hyphomycetes. BbmejieHbi ohh h H3 npo6 BOttbi, B3HTbix H3 p. HoBbio. B KyjibTy- 
pe y Fi solani npaKTHnecKH OTcyrcTByeT B03^yuiHbiH mhucjimh, MaKpoKOHHttHH 
6e3 BbipaxceHHOH hoxkh, npaKTHMeCKH He H3orHyTbi. 


OEOQKAEHHE 

B OKOJiorHMecKH 6jiaronojiyMHbix paiioHax, rae MajioBepoaTHO B03aeHCTBHe 
Ha opraHH3Mbi 6ojibuiHHCTBa onyxojiepoflHbix <t>aKTopoB, nacTOTa BCTpenaeMOCTH 
onyxojiew y opraHH3MOB He npeBbiuiaeT 3.0 % (Brown et al., 1976; AranoBa, Eyr- 
pHMOBa, 1984; HjibHHitKHH h ap., 1994), b Boaoeiwax, noaBepxceHHbix 3arpa3He- 
hhk), nopaxceHHOCTb onyxojiHMM pbi6 HepeaKO aocTHraeT 20 % (CrapoBOHTOB, 
1997, 2003; CrapoBOHTOB, CyaapeB, 2001). TaKHM o6pa30M, yHHTbiBaa HaH6ojib- 
inyio nacTOTy BCTpenaeMOCTH onyxoaeii h HaH6ojibiiiyio HHTeHCHBHOCTb nopaxe- 
hhh hmh pbi6bi b pawoHe KOpaOHa UlaHTaHOBKa, MOXCHO npeanOJ 10 >KMTb HajIH- 
Mwe b 3tom Mede 6jiacTOMoreHHoro 3 arpn 3 nennH. B KanecTBe TaKOBoro MoryT 
BbicTynaTb HetJrrenpoayKTbi (Xyaoaen, EoroBCKHii, 1982) h BbiaeaemiH xBoma. 
Ha He6jiaronpHBTHoe bjihhhhc 3apocJiefi XBoma Ha pbi6 h apyrwe rpynnbi opra- 
HH3MOB y*e o6pamajin BHHMaHHe (HepHbimeBa, 1979; KDhmhc h ap., 1983). 
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Bbirne h HHxce 3Toro MecTa npoueHT h HHTeHCHBHOCTb nopaxceHHH H0B006pa30- 
BaHHHMH rojibHHa TaKHe xce, KaK h b jipyrnx ynacTKax 6acceHHa BepxHero TeneHHH 
p. IleHopbi (Ta6ji. 2). EbiTOBbie ctokh h cmbibbi c cejibCK0X03HHCTBeHHbix nojien 
b pexax HoBbio, flbipHOC h KbuiTbiMbio, bo3moxcho, tbkhm ^eHCTBHeM He o6jia- 
jiaiOT hjih noKa OKa3biBaiOT cjia6oe B03jieHCTBHe Ha KaHueporeHHbiH npouecc. 

H3BeCTHO, HTO B yCJIOBHHX yCHJieHHOrO aHTpOnOreHHOrO B03fleHCTBHH Ha BO- 
JXOQ MbI npOHCXO^HT B03HHKH0BeHHe paHee HeH3BeCTHbIX (j}OpM naTOJIOrHH, B pe- 
3yjibTaTe kotopmx Ha6jnojiaeTCH rw6ejib pbi6. Eojie3HH pbi6 Moryr 6bm> Bbi3BaHbi 
canpoTpo4)HbiMH h (J)HTonaToreHHbiMH rpn6aMH, KOTopbie cnoco6Hbi npn onpe- 
^ejieHHbix ycjiOBHHx BHenmeH cpejibi h coctohhhh pbi6bi nepexojiHTb k 6hotpo- 
4)hh (Bopohhh, 1986). Cpe^H hhx nacre BCTpenaioTCH bh jxu, npHHajuiexcamne k 
pojiy Fusarium. HanpHMep, Fusarium avenaceum var. herbarum, Fusarium culmo- 
rum var. cereale (Bopohhh, 1992). 

O^HaKo b nccjiejiyeMbix cjiynanx npn oxpacKe rncTOJiorHHecKHx cpe30B pnjia 
onyxojieH Ha BbiHBjieHHe th(J)ob rpn6oB nocjiejiHHe He o6HapyxceHbi. TaKHM 06- 
pa30M, caM (J)aKT BbmejieHHH mhkpomhuctob b KyjibTypy H3 onyxojieH eme He ro- 
BOpHT O TOM, HTO HMeHHO TpH6bI HBJIHIOTCH npHHHHOH pa3BHTHH OnyXOJieH. OHH 
MOryT napa3HTHpOBaTb H Ha CCjlOpMHpOBaBIIIHXCH H0B006pa30BaHHHX. TpHEbl 
BbmeneHbi H3 onyxojieH y rojibHHa KaK H3 BepxHero TeneHHH p. rienopbi h ee 
npHTOKOB, TaK H H3 3arpH3HeHHOH p. HOBblO. 

HraK, y rojibHHa H3 6acceHHOB peK C. flBHHa h ITenopa HaitaeHa nnrMeHTHan 
MejiaHOMa, ee 3nHTejmonoao6HbiH BapnaHT. YcTaHOBjieHO, hto caMan BbicoKan 
BCTpenaeMOCTb h HanEojibuiHe pa3Mepbi onyxojin y rojibHHa aocraraiOT b KOHue 
hiohh— nepBOH nojiOBHHe HiojiH. H3 cojiepxcHMoro onyxojieH BbijiejieHbi rpn6bi 
Fusarium solani. Hame jipyrnx onyxojiHMH nopaxceH rojibHH KOHua nepBoro—Ha- 
najia BToporo rojia xch3hh. Han6ojiee nopaxceHHbiM H0B006pa30BaHHHMH OKa- 
3ajICH TOJIbHH H3 HH30BHH p. UlaHTaHOBKH B paHOHe KOpjXOHa, TJXQ HaXOJIHTCH 
CTOHHKa MOTopHbix jiojiok h b h3o6hjihh npoH3pacTaeT XBOm. 
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TUMOUR OCCURRENCE OF MINNOW PHOXINYS PHOXINUS (L.) 
FROM THE NORTH DVINA AND PECHORA RIVER BASINS 

G. N. Dorovskikh, V. A. Turbyleva, A. V. Vostrikova, N. N. Shergina 
Key words : fish, parasites, tumours, minnow, Phoxinus phoxinus. 

SUMMARY 

Tumours occurrence of minnow and tumour parameters are found to be greatest at the 
end of june — the first part of July. Black tumours give metastases, while gray tumours are 
separated from the neighboring tissue by a capsule. The stroma of the tumour is pierced 
through by fungal hyphae of Fusarium solani (Mart.) App. et Wr. The minnow living the 
first year (the end of it) and the second year (the beginning of it) suffers tumours more fre¬ 
quently. The minnow taken from the Saitanovka river estuary (the cordon place, abundant 
in Equisetum, which is the motorboats anchorage) was found to be most affected by tumo¬ 
urs. 
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